Current data indicate that large numbers of individuals not only survive an episode of critical illness but many of these survivors develop new and long-lasting physical, cognitive, and psychological (depression, anxiety, and post-traumatic stress disorder) morbidities that adversely affect their functional outcome and quality of life [1] . A recent systematic review found that moderate to severe post-ICU cognitive impairments occur in 45-80 % of survivors of critical illness, affecting a wide range of cognitive domains and persisting years after ICU discharge [2] . Given the prevalence and severity of cognitive impairments following critical illness, interventions are needed to prevent or ameliorate cognitive morbidity with the ultimate goal to improve functional outcomes.
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Brummel and colleagues [3] examined safety and feasibility of protocolized early cognitive plus physical therapy administered early during a critical illness in the ICU. Patients were randomized to usual care, early physical therapy, or early cognitive plus physical therapy. Cognitive and physical therapy were administered on average 1 day after study enrollment in the intervention groups with few adverse events (4 %) for physical therapy. In patients that were randomized to usual care the average time of the first physical therapy session occurred 2 days later than physical therapy in the intervention group. Further, the patients in the usual care group underwent substantially fewer physical therapy sessions: in the usual care group 48 % received physical therapy compared to 95 % in the physical therapy group and 98 % in the combined cognitive and physical therapy group. This important study found that early physical rehabilitation was safe and feasible in critically ill patients, confirming previous findings [4] . The data also confirms previous research that found that use of protocolized mobility/physical therapy initiated early during ICU treatment increased the number of critically ill patients who receive physical therapy and the number of physical therapy sessions [5, 6] .
Patients in all three treatment groups in the study by Brummel et al. had high rates of cognitive impairment at hospital discharge and 3-month follow-up, which is similar to previous studies [2] . There was no difference in cognitive function at 3 months among the three groups, likely because the small sample size resulted in low power [3] . The lack of between-group differences in cognitive outcome raises several questions as to whether the cognitive and physical rehabilitation during the ICU may have short-term effects such as reducing sedative use, decreasing delirium prevalence or duration resulting in an individual who is more alert and able to interact with clinical care providers, family, and caregivers. Thus, other short-term outcomes may elucidate the potential benefits of early cognitive and physical rehabilitation in the ICU that were not assessed by Brummel and colleagues. For example, studies in critically ill populations have shown that early physical therapy reduces mortality, shortens hospital and ICU length of stay, decreases hospital readmission rates, reduces delirium, and improves physical function [7] [8] [9] . It is unclear whether early cognitive and physical rehabilitation would have similar benefits-as one might hypothesize. In addition, it is unclear whether early cognitive and physical therapy will accelerate post-ICU recovery (i.e., change trajectory of outcome) or prevent physical debilitation, thereby preventing of reducing the severity of cognitive and physical morbidity. Research is needed to answer these questions.
Other questions include whether the innovative interventions used for cognitive rehabilitation in the Brummel study are the right interventions-a difficult question to address. There is little uniformity in the field of cognitive rehabilitation regarding which interventions best remediate the different domains of cognitive impairments. The interventions were selected as they addressed cognitive domains shown to be impaired in prior studies. The interventions were adapted from the standard neuropsychological tests that are used to assess cognitive function, such as remembering a string of digits which may improve a specific skill (e.g., attention) but may not generalize to other cognitive tasks or improving functional outcome. Cognitive rehabilitation research often finds that cognitive abilities or skills acquired through one cognitive intervention do not generalize to other related and important real-world functional outcomes that use a similar cognitive domain (e.g., memory) [10] . Studies are needed to determine if the cognitive rehabilitation interventions should be based on more real-world cognitive functions such as memory (e.g., remembering clinical information or autobiographical events) or attention such as crossword puzzles, sudoku, or video games which may improve functional outcomes. Alternatively, should cognitive rehabilitation be individualized and occur in a realworld setting such as home rather than in isolation in the clinic? Should cognitive rehabilitation interventions used in other populations (i.e., stroke, traumatic brain injury) be adapted to critically ill populations? Is combined physical and cognitive rehabilitation during ICU treatment the ideal intervention, as one would hypothesize, or is only physical therapy needed to improve outcomes? A recent paper by Hopkins et al. [11] reviewed data showing that physical activity is associated with improved physical, psychological, and cognitive function in healthy humans and humans with disease, including dementia, stroke, and chronic obstructive pulmonary disease. Alternatively, will a multi-pronged intervention that targets multiple areas of morbidity (physical and cognitive morbidities) result in optimal outcome? Table 1 shows a hypothetical multi-pronged intervention where interventions gradually progress from basic abilities through a hierarchy of abilities. The timing of when to begin cognitive rehabilitation is also critical. A recent study found that survivors of critical illness had various trajectories of cognitive outcome (impaired and stable, normal and stable, improvement, or decline) [12] raising questions as to whether one intervention will fit all or do the interventions need to be targeted to specific populations or specific times based on mechanisms of injury, risk factors, or outcome trajectories, all of which we are just beginning to be studied in critically ill populations [13] ?
There is limited but positive evidence that post-ICU cognitive rehabilitation improves long-term outcomes. A recent small study that assessed cognitive rehabilitation after ICU discharge in individuals who received a 6-week protocolized intervention (goal management training along with physical rehabilitation) found improved executive function in the intervention group compared to controls [14] . Although Brummel and colleagues took a giant step forward showing that early cognitive and physical therapy done in the ICU are feasible and safe in critically ill patients, much remains to be done. Research is needed to determine which patients will benefit from early cognitive rehabilitation, when to initiate cognitive rehabilitation, what interventions are effective, and what outcome measures are ideal in which situations to promote optimal cognitive and functional outcomes for survivors of critical illness [13] .
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